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| . The recent report of the National Commission on Excellence in Education
O\ jhformed Americans in no uncertain terms that "our nation is at risk" because
— we are committing "unthinking, unilateral, educational disarmament." As a
g ’ ’ ame ;
L consequence, the report went on to warn, we face a "rising tide of mediocrity

that threatens our very future as a nation and as a people." Shortly there-
after, the Education Commission of the States' Task Force on.Education for
Economic Growth painted. an equally bleak picture of our country's educational
 system, particularly in terms of its ability to prepare our young people to
enter the economy of the future. Further reinforcing these gloomy assess-
ments, a study conducted by the Center for Public Resources states emphatically
that too many young people sorely lack the basic skills needed for employment.
r
These are only a few of the recent reports, articles and other calls to .

arms focusing attention on the educational problems we face as we cope with
our changing economy. Our evolving high technology, society is demanding a
reevalution of the skills needed by our students and a careful examination

of where we stand in helping our students acquire those skills.

We will examine three aspects of the match-—or more accurately, the mis~ . |
match--between education and the demands of our changing economic situation.
First, we'll consider the skills students will need for the future; second,
current levels of achievement with respect to these skills; and third, what
can be done tc correct the mismatch we have found.
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What Skills Will Be Needed?

As we try to identify the kinds of "basic" skills that are needed in to--
day's high tech economy, there are several cautions we need to keep in mind.

-1, Although we are in a high tech economy, high tech jobs will not
necessarily be the fastest growing in the coming decade. A survey
by the School of Education at Stanford University shows rliat be-
tween 1978 and 1990 the 10 fastest growing occupations will be:

data processing machine mechanics - - : .

DQ ::_‘ .
~ paralegals .
S—
N computer systems analysts
o office machine operators ' . .
:g- cash register servicers ‘ ' -
' ' janitors N '
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nurses aides and orderlies
sales clerks

cashiers

waiters and waitresses

2. Furthermore, the .immediate crisis in terms of our nation's economic
growth must not blind us to the need for student’s educated for more:
than high tech skills--for students with an understanding and ap-
preciation of the arts and other areas of the traditional liberal
education. Even though these may not be directly linked to economic
payoffs, they are closely tied to our quality of life.

3. We need to prepare students not only to enter the work force, but
also to move beyond entry-level positions. Enabling workers to move
within the work force will cut down on job frustration and high
turnover rates.

The report of the Center for Public Resources, titled "Basic Skills in the
U. S. Work Force, points out that a strong natinnal economy for the 1980s will
demand expanded industrial productivity, a productivity that will depend, in
large part, on an adequately skilled work'force. Yet, the statistics on educa-
“tional preparedness are grim. Among l7-year~olds, 13 percent of whites, 43
percent of blacks and 56 percent of Hispanics are funetionally illiterate. Be~
‘tween 40 and 50 percent of all students living in urban areas have serious
reading difficulties. '

Educators and public policy makers have lavished considerable attent@on on
the educational aspects of the problem, focusing on questiong of educational
methodology and curriculum development. But seldom have policy makers attempted
to understand business perspectives in analyzing problems of the secondary schoqls,
the study notes. Yet, as a potential and actual emplqyer of sécondary school
graduates and nongraduates, it-is perhaps American business that best understands
the need to tackle basic skills deficiencies.

Let's consider findings from two studies that address the kinds of basic skills
needed. Looking first at the study from the Center for Public Resources, which
surveyed companies ' and union leaders' assessments of the basic skill levels of.
the work force, we find that there are significant differences in business' and
educators ' perceptions of nzeds. Among these: '

e A gap exists between business and school system perceptions of basic
skills '"'adequacy.' :

The majority of surveyed companies identified employee problems with-
basic skills in many job categories. But over 75 percent of the school
systems assessed the majority of their graduates as '"adequately pre~-.
pared" for employment. ‘



e Businesses anc unions identified speakin
» ‘matics and science skills as those most frequently deficient.

Educators’, on the other hand, were most likely to cite reading
skills as the biggest problem area. ‘ ’

e Even in less advanced job categories, hoth businesses and
unions identified widespread deficiencles in mathematics_and
science.

It appears that the basics of the physical sciences are in-
creasing in importance as technology begins to affect virtually’
.every factory and office job. However, one-fourth of the re=-
spondiﬁg school officials listed science as 'bf little impor-
tance. '

e Two-thirds of the comganies and most unions noted that basic
skills deficiencies limit the job advancement of employees.

In hiring a new employee, a business thinks of a long-term
investment in an individual. School systems seem to educate
only for the "first job," rather than for the longer viability
of the indiyidual in the working world.

A second study of importance in determining basic skills for the 1980s
and beyond is the College Board's Educational Equity Project. During 1980
and 1981, over 400 teachers -and administrators from secondary schools and
colleges hammered out a statement on the academic preparation needed for - -
college:in the 1980s. Although this statement was geared toward college prep-=
. aration rather than skills needed for employment, it complements the Center

for Public Resources study to create a fair picture of skills that business,
industry and educators see as critical for secondary students in the future.

A combination of skills drawn from these two sources forms the.basis of
the list of "basic" skills needed for the 1980s and beyond presented in the
report of the Task Force on Education for Econcmic Growth.< Figure 1 shows
the task force's synthesis of skills needed, and we believe it is a solid
first step in outlining competencies for the,future. As you will note, the
task force's list of recommended competencies is organized in nine major cate-
gories: reading, writing, speaking and listening, mathematics, science,
reasoning, basic employment understandings, economic skills aid computer lit~-
eracy. ‘This list is noticeably broader than_the typical list of minimum .

.competency skills required by nearly every state.

- Basic Skills in the U. S. Work Force, Center for Public Resources, 1982.

2 Action for Excellence, Task Force on-Education for Ecomomic Growth,
Deaver, Coloraco: Education Commission of the States, 1983.




Figure 1

BASIC SKILLS AND COMPETENCIES FOR PRODUCTIVE EMPLOYMENT

Reading Competencies

* e The ab111ty to identify and comprehend the main anr! subordlnate
ideas in a written work and to summarize the ideas in one's own
words. .

* e The ability to recognxze different purposes and methods of writing,

to 1dent1fy a writer's point of view and tone, and to interpret a
writer's meaning inferentially as well as literally.

e The ability to vary one's reading speed and method and one's pur-
pose for readlng according to the type of material.

* e The ability to use the features of printed materials, such as a table
of contents, preface, introduction, titles and subtltles, index,
glossary, appendix, bibliography.

* ® The ability to define unfamiliar words by decoding using contextual
clues or-using a dictionary.

Writing Competencies

% e The ability to organize, select and relate ideas and to outline
- and develop them in coherent paragraphs.

* e The ability to write standard English sentences with correct:

sentence structure

: verb forms
punctuation, capitalization, possessives, plural forms, and
other matters of mechanics

word choice and spelling
* e The ability to improve one's own writing by restructuring, correct-
ing errors and rewriting.

e The ability to gather information from primary and secondary sources,
to write a report using this research; to quote, paraphrase and
summarlze accurately; and to cite sources properly.

Speaking and Listening Competencies
e The ability to engage. crltlcally and constructively in.the exchange
of ideas.

e The ability to answer and ask questions coherently and concisely,
and to follow spoken instructionms.

* Indicates skills covered in assessments conducted by the National Asseége
ment -of Educational Progress.

Q -




(continued)

Speaking and Listening Competencies

The ability to identify and comprehend the main e¢ud subordinate
ideas in discussions, and to report accurately what others
have said,.

The ability to conceive and develop ideas about a topic for the
purpose of speaking to a group; to choose and organize related
jdeas; to present them clearly in standard English.

Mathematical Competencies

The ability to perform the computations of addition, subtraction,
multiplication and division using natural numbers, fractions,
decimals and integers.

The abi.ity to make and use measurements in both traditional and
metric units.

The ability to use effectively the mathematics of:

integers, fractions and decimals

"ratios, proportions and percentages

roots and powers
algebra
geometYy

The ability to make estimates and approximations, and to judge
the reasonableness of a result.

The ability to use elementary concepts | of probabxlxty_and
statistics. .

Scientific Competencies ‘

The ability to understand the basic prxncxples of mechanics,
physics and chemlstry. .

The ability to dxstlnguxsh problems whose genesxs is -in basic
mechanics, physics or chemxstry.

The ability to apply basic sc1entific/technica1 solutions
appropriate problems.



Figure | (continued) ' 4

Reasoning Competencies

* e The ability to identify.and formulate proBlems, as well as the
ability to propose and evaluate ways to solve them.

* o The ability to recognize and use inductive and déductive reason-
ing, and to recognize fallacies in reasoning.

* o The ability to draw reasonable conclusions from information found
in various sources, whether written, spoken, tabular or graph:.c,
and to defend one's conclusions rationally.

* e The ability to comprehend, develop and use concepts and generiliza-
tiOnS .

e The ability to distinguish between fact and opinion,

In addition to the above competencies identified by the Center for Public
Resources, the following competencies were also felt to be impor:ant:

& _ ' Basic Employment
e The ability and willingness to assume the responsibility of 1 good
citizen.

e The ability to engage in interpersonal relationships.

® The ability to cope with requirements concerning attendance axd
pun~tuality.

Economic Competencies

* o The ability to understand personal economics and its relatiionship
to skills required for employment and promotability.

* - @ The ability to understand our basic economic system (e;g., profits,
revenues, basic law of supply and demand, etc.).

Computef Literacy Competencies
@ The ability to follow predefined procedures and to understand when
the procedure is completed successfully and when it ds not.

e The ability to operate equipment that requires ‘the understanding
of a_predefined procedure, to know when operator action is required.

® The ability to recognize when a bredefined procedure is in a
special state and to-identify the source of assistance.

e The ability to understand the basic functions of a computer device
(terminal, CRT, etc.)- o
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A pajor point the task force makes is that we must upgrade our defi-
nition of "basic'" skills to include more of the skills that will be in
demand in tomorrow's technologically sophisticated work place. In the
future, minimal basic competency in reading, for example, will probably in-
clude not only the ability to decipher literally a simple paragraph but
also the abi.ities to analyZe, summarize and infer meanings from passages.

‘Minimal mathematical competency will likely include not just the ability
to compute with whole numbers, but also the ability to estimate, to judge
the reasonableness of answers and to solve problems. It is also quite
evident that the minimum competencies needed must go beyond reading, writ-
ing and mathematics, as the listing of other areas by the task force makes
clear. 0

In summary, then, the types of "hagic™ skills we must teach are chang-
ing. But in many cases the schools have not caught up with the need for
change. Speaking and listening skills, for example, are often neglected,
perhaps because schools are more concerned with reading. Although there
is general recognition that we should be teaching something called computer
literacy, there is considerable confusion about what it is, how it should
be taught and so forth, Such confusion exists in other areas as well.

It appears that the list of competencies prepared by the task force is
an gxcellent beginning from which work can begin to define more specifically
the skills that will be needed in the future. But assuming that this list
is a fairly accurate representation of the skills that will be needed, how
are we doing, today, in developing these skills in our students?

What is the Current State of Students' Skills?

No one has made a comprehensive study of ability levels with regard to
all the competencies on the foregoing list and it's not sure how we would

assess, some of them. But we can turn tO data from'the National Assessment of
Educational Progress (NAEP) to shed light on many of these areas.

In recent years, National Assesgsment's data collection efforts have been
most heavily focused in reading, writing and mathematics because assessment
of these areas is mandated under the legislation establishing NAEP. Data
on science and consumer skills were collected during the mid-seventies, with
an additional small-scale science assessment completed in 1982. Therefore,
referring back to the list of competencies prepared by the task force, you
will notice that National Assessment has at least some information specific
to six of the nine competency areas. We do not have data available on speak=~
ing and listening skills or basic employment, except as the recent citizen-
ship assessment touches upon some of the ‘qualities of a good citizen. Data
on reasoning competencies are embedded within the matliematics, science and
réeading results. Computer literacy has been surveyzd to a limited extent
in the mathematics assessment, although the speci iic competencies listed by
the task force were not covered. The assessment tapped students' knowledge
of what computers can and can't do and examiued their ability to read a
simple flow chart,
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What do NAEP data tell us about ability levels on the competencies
listed? Beginning with reading: as seen in Figure 2, 9-year-olds made
sizable improvements over the course of the decade, improvements that
were reflected in their performance on literal and inferential compre-
hension as well as study skills, Thirteen-~year-olds held their own, post=~
ing slight improvements in literal comprehension. Seventeen~year-olds'
overall performance did not change; however, alarming to many is the fact
that they experienced a 2 percentage point decline in inferential compre-
hension, the ability to infer meanings not explicitly stated in a reading
passage.

Figure 2,

Reading

; 1970-80
< 2
3
3
- . 13
g 1
i o
- Aga 17
, -
i .‘
1970-71 1974-78 1979-80
KEY :
© Crange significant ¢ .05 level

o Cunge not sEtistcaily significant

Turning now to the mathematics assessment, for which third round results
were released just last spring, we see a significant gain among 13-year-
olds over the last four years, more than offsetting their previous decline,
and a leveling off of the earlier drop seen for }7-year-~olds (Figure 3).
Nine~year-olds' achievement has stayed basically the same across assess-
ments. Here again,)improvemen;s among the 13-year-olds were largely con-
centrated on more basic skills such as whole number-computation. Improve-
ments were smaller on routine problem solving tasks and nonexistent on
nonroutine problems, where students had to cope with extra information or
problems requiring several steps.
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Figura 3.

Mathematics
1972-1982

. l N

Agd 13

Change In Mean Percent Correct
1]

1972-73 1977-78 1981-82

KEY
@ Change signeficant at .05 level
o Change not stanstclly significant

~ In science, the picture painted during the beginning of the 70s, when
the data shown in Figure 4 were collected, was bleak in the extreme. Data
from a recent small-scale science asgessment, conducted in 1982 by Wayne
Welch of the University of Minnesota in cooperation with National Assess-~
ment, indicate a slxght upturn in science knowledge for 9-year-olds -

the first encouraging sign in science since NAEP has monitored it. Thirteen-
year-olds' knowledge about science did not change appreciably between 1977
and 1982 == marking a leveling off in their performance. For '17-year-olds,
however, the news is not good. Their science achievement has _gone- down

by 2 percentage points since the 1977 assessment, a continuation of the pat-
tern of declines we see in Figure 4. Seventeep~year-olds! overall positive
attitudes toward science also declined, although there was a slight upsurge
of interest in science activities and science as a career.

10
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Figurae 4,
Science
g | 1969-1977 .
§ o —
g
E .
5 2 x aH 9.
5 <3 O Aggq 13
g “
5 DAgd 17
1969-70 1972-73 . 197677

@ Cange signiicant at .05 level
¢ Change not statistically significant

in the area of writing, overall skills did not change much during the
703, however, 10 to 25 percent of the student population continued %o have
serious difficulties with the conventions of writing. On persuasive writ~-
ing, a task typically viewed as demanding more complex skills than other
types of writing, performance of both 13- and |7-year-olds declined.

Thxrteen-year-olds responded to the item shown in Figure 5 to demon~
strate their persuasive writing skills, Writing samples were scored as to
whether the writing accomplished the purpose of the task assigned -- in this
case, to persuade the principal to accept a proposed change. Marginally
acceptable papers had to at least define a change and offer a minimal de-
fense. To be scored competent or better, students had to define and defend
their change, explain how to brxng about the change and how it would benefit
the school. Percentages composing a marginal or better paper dropped ap-
proximately S percentage points between assessments -— from 69 to 64 percent.
The percentage of 13~year-olds writing competent or better persuasive papers

fell from 28 to 20 percent.

11
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Figure S.

Persuagive Writing Item for 13-Year-Olda

, 13=year-olds responded to this item:

Imagina that your principal asked for suggestions ahout how to make
things better in your school. Write a letter to your principal telling
just ONE thing you think should be changed, how to bring about the
change, and how the school will be improved by it.

1973 1978 Change
Marginal or better pape;s 69.12 64 .02 =5.1
Competent or better papers 28.42% 20,32 -8.1

. Seventeen-yenr-olda re ded to a similar task, uriting a speech to either
support or oppose the gbq ing of a recreation center in a residenclal neigh=

borhood (Figure 6). Percentages writing marginal or better c<saays fell
"from ‘78 to 72 percent; percentages cowposing competent or better papers
dropped from 21 to 15 percent.

Figure 6.

Persuasive Writing Item for 17-Year-Olds

17-year-olds responded to this item:

Some high school students have propose! converting an old house into a
recreation center where young people =ight drop in cvenings for talk
and relaxation. Some local rksidents oppose the plan on the grounds
that the center would depress property valuas in the neighborhood and
attract undesirable types. A public hecaring has been called. Write
a brief speech that you would make supporting or opposing the plan.
Remember to take only ONE poxnc oE~y1ew. -Organize your arguments

carefully and be as convxncxng as possible. ,\\h\\\

1974 1979 Change

Marginal or better papers 78.0% 72,72 =5.3
Competent or betteifpapers - 21.42 15.2% '-6.2

ot

12
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In literature, 10 percent fewer |7-year-olds wrcte adequate analyses
to support their opinion about a literary work in 1980 than in 1971. Many
students gimply retcld the story or poem when asked to discuss theme or main
ideas of written passages. By age 17, most students could express initial
evaluations. about stories or poems, but few could go on to explain or support
their opinions. - o ©

Figure 7.

/. " -
B : . Literature Item , _ - Sy

\ h Mother to Son“ =N
Well, son, I'll tell you: .
Life for me ain't been no crystal stair, ’

It 's had tacks in it,
- And splinters, , :
And boards torn up, ) ,
And places with no carpet on the floor--
Bare. :
But all the time I Se been a-climbin' onm,
And reachin ' landin's,
" And turnin' corners,
And sometimes goin' in the dark
- Where there ain 't been no light.
' So boy, don't you turn back,
‘Don't you set down on the steps,
'Cause you finds it's kinder hard. o
Don't you fall now-- : RO -
For I'se still*goin ', honey, ,
I'se still climbin' : e
‘And life for me ain't been no crystal stair.

~—Langston Hughes

c

Did you think this was a good poem? 4
OO Yes . Q —
OO Mo - N '

What was it about the poem that led you to choose the answer you did
to the first question? oo .

¢ . s

1

-

PN (3 K .
- . - .
N - . . .
- > B \
N ©
3 ‘
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For example, 13- and l7-year-olds responded to the item shown in Figure
7. The majority of the teenagers ‘felt this was a good poem. However, what-

.ever their judgments, 47 percent of the 13-year-olds and 57 percent of the:
17-year-olds simply offered a plot summary of the poem to support their

evaluations. Many others offered vague generalizations that could have ap-

plied to any poem -~ it was interesting, exciting, true and so forth. Only
‘4 percent of the 13-year-olds and 8 percent of the 17=year-olds gave at

least one reason for their judgment supported by evidence other than a plot

summary . :

Turning to consumer competencies, many 17-year-olds do not appear to be
well prepared to meet the demands of the world awaiting them as consumers.
Most (86 ‘percent) know that a lender can repossess a car and sell it to
another buyer if the original buyer fails to keep up the payments. But only
32 percent are aware that if a repossessed car is sold for less than what is
owed the lender, the original borrower 'is personally liable for the differ- -
ence. Two~thirds of the 17-year-olds realize that using a credit card may
involve interest charges; about half recognize that use of credit means the
fixed expenses they must meet will increase.

The majority of the 17-year-olds (78 percent) know that if a person
takes money from a savings account to buy stock, the person is accepting risks
in the hope of greater gain. However, a smaller percentage (56 percent)
~ know that if one invests $1,000 in common stock, there is no guarantee of how
much the stock will be worth in five years. N :
Results on a writing task also indicate a certain lack of preparedness.
When asked to write a letter to straighten out a billing error, about one-
third of the students failed to write adequate letters. Many left out
specific information, such as dates or account numbers, or did not indicate
the actions they felt should be taken., Co :
Consumer mathematics skills also appear to be in need of attention. _Less
. than three in ten 17-year-olds correctly estimated a 15 percent tip on.a
$28.75 dinner bill, Only 56 percent correctly figured average gas mileage
for a car, whether or not they used a calculator, ' '

¥
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One bright spot in National Assessment's results, however, is that
lower achieving students are showing improvements. Unfortunately, a
corresponding gain has not occurred for the high achievers. In a recent
study of National Assessment mathematics, reading and science data, per-
formance of high and low achievers was compared. As Figure 8 displays, in
both mathematics and reading 9- and 13-year-old low achievers made con-
siderably greater gains than their high achieving counterparts., For 17-
year-olds, neither group made significant changes in these learning areas.
In science, differences are even more marked, with high achievers at all
three ages experiencing considerable losses. :

Figure 8.

CHANGES IN READING, MATHEMATICS & SCIENCE
' FOR LOW AND HIGH ACHIEVERS "

Reading Mathematics Science
197%-1980 . 1978-1982 - 1973-977
6 / - X
%
P ~ .
= ge
93 g 4: —ti
¢ 5 (= - Age A
& '2 2 7 f 9 £ Aga
. ° y o’ -
i, = ZalZE} 2o
ol
s, Age Age Age Age ded .
-3 ) 13 1 ,
9 3 17 4 -
4 . - ;
Cuanges> 1.0 aresﬂﬂsﬂcaﬂysrgmﬂm Low Achievers .
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The overall National Assessment findings are not ‘particularly en-
couraging, especially for 17-year-olds. But perhaps even more ominous 1s
the fact that we are not making improvements or even holding our own in
-higher level reasoning and problem-solving skills, skills that .are among
those identified as critical for students' participation in the high tech
economy of the future. As noted, performance on lower-order skills such
as literal reading comprehension, whole number computation, writing
mechanics or, in science, knowledge of biology terms generally improved
or at least remained stable over the last decade. But higher-order skills,
- such as inferential reading comprehension, mathematics problem solving
and persuasive writing showed dangerous signs of erosion, particularly for
17-year-olds. ‘ : : ' .- o

Several other examples will perhaps further illustrate the need to
redefine basic skills to take in the higher order thirking and problem
solving skills that business and industry are telling us our students must
acquire. An insurance company described the employee who paid a dental
policy holder $2,200 for a claim of $100 instead of the $22.00 due and did not
even recognize the error--a complete failuve to. reason through the situa-
. tion. Companies questioned in the Council for Public Resources study de-
scribe the impact of reasoning deficiencies in terms of the increase in em-
ployee accidents because of the failure to anticipate the logical conse-
quences of actions. Corporate executives also state that those who have
developed a fundamental ability to reason through problems will adapt to job =
retraining more easily and thus ensure more stable employment futures for
themselves. -

As another example of students' lack of reasoning power, considerthe
problem seen in Figure 9, which was administered in the latest NAEP mathe-
matics assessment. The students generally recognized that the problem re-
quires division, but many did not know how to deal with their answer once
they had divided. As you can see, using a calculator didn't help their per-
formance any; in fact, quite the opposite. This is the central problem.
There are machines that can do the calculations but it is still necessary
to know what questions to ask and how to use the results.

How Do. We Deal With the Mismatch? e v

Given the fact that current student skill levels are not in line with
the skills that are needed for employment in the future, we need to.re-
evaluate our emphases and determine how we are going to promote a better
match. For hints to these solutions, let's look for a moment at what happen~-
ed during the 1970s -- at what was effective and what wasn't.

16
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Figure 9.

Mathematics Item for 13-Year-Olds

An army bus holds 36 soldiers. If 1,128.soldiers are being bused
to their training site, how many buses are needed?

Percentagis of reﬁponse in 1982

Answer Without calculator 1th calculator
32 (correct) - ' 23.9% 7.1%

> 31033, 31-1/3, etc. - ' 2809 v 1602
31 o 17.5 25.3

Other B | 29.7 . © 51.4

During the 1970s major public pressure was brought to bear on schools
to.improve basic, lower-level skills, especially among disadvantaged pop-
ulations. Notice-that NAEP results show that on those skills and for those
groups improvements were found. Although we cannot say conclusively that
public pressure caused the increases in lower-level skills, one might
reasonably assume that some linkages were there.

One of the mathematics educators who served on the interpretive team
for NAEP's latest mathematics assessment made the point that during the
geventies we made. a deliberate choice to emphasize certain skills and certain
groups of students. The significant thing is that when we did make such a
choice, such a commitment, we did have an impact, as is evident from the
NAEP results. And in areas where we didn't concentrate, improvements were:
much less. Once we decide to act jointly’ and emphatically education can,
"indeed, make a difference. ’ '

17
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And that is a part of the strategy suggested: that we first examine
our needs and then act in concert to remedy the problems we face. We
need to carefully review the lists of skills that we have before us, de-
termine which are appropriate to our states or communities, and sort
through those skills with business and industry leaders, parents and educa-
tors. - After identifying the needed skills, we need to carry out a program
of assessment SO we can say with surety where strengths and weaknesses lie.
Then we need to bring pressure to bear on the appropriate groups to bring
these factors in line. o

What are some actions that we as state education leaders can take? A
. springboard for thinking about policy directions and actions has been a
paper by Rex Brown, ECS' publications director, who has worked with NAEP
data for many years and authored numerous NAEP reports. In this_paper,
"National Assessment Findings and Educational -Policy Questions,"3 Brown
has taken results from the past 10 years of NAEP's data collection and ex-
tracted a compendium of 67 significant findings (Figure 10).

After culling these significant findings from the wéalth of NAEP data
available, Brown drew from them ‘a number of implications for education policy ©
makers. Figure 11 presents many of his suggestions for 'state palicy makers,
with some modifications and additions that we have included based on the
findings of the Task Force on Education for Economic Growth and other -recent
. information. We would like “o use these suggestions as a starting point for

discussions of the policy implications arising out of the éisparity between
our current economic situation and student achievement levels. The sug-
gestions focus on possible actions by governors, state legislators, "state
departments of education, state and district textbook selection committees

_and state postsecondary governing boards.

b

3 Rexford Brown, '"National Assessment Findings and Education Policy
Questions, "Denver, Colorado: Education Commission of the States, 1982.

1
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- Writing

Writing was assessed in the 1969-70, 1973-74 and 1978-79 school
years. Except for background questions about attitudes, courses
- taken and so on, the writing assessments use nd multiple-choice
measures of writing. They are based entirely on essays, letters
and other such tasks, which are scored qualitatively, using
holistic and pr1mary -trait approaches, and are described
quant1tat1vely in terms of such things as mechanics, syntax and
coherence. , ' ™

The writing reports in which the followinc findings are detailed
are: Writing Achievement, 1969-79: Re:sults From the Third
National Writing Assessment: Volume I, l7-Year-Olds (V1); Volume
II, l13-Year-0lds (V2); and Volume III, 9-Year-Olds (V3). All are
available through the Education Commission of ¢€he States's
Distribution Center. ' )

Findings

14. Between 1970 and 1979, the percentage of 9-year-olds'
expressive essays rated 3 or 4 on a 4-point scale rose 6
percentage points. The percentage of quality narratives
dec11ned,‘wh11e the percentage of good or -excellent
persuasive writing tasks stayed the same over the decade (V3,
pp. 13, 16, 27, 32).

15. Between 1969 and 1978, there was a decline in the quality of
13~year-olds' descriptive essays, most of it taking place
between 1969 and '1973. Thirteen-year-olds also showed
declines in persuasive writing and in the coherence ~f their.
essays (V2, pp. 15, 16, 32).

16. Between 1969 and 1979, l7-year-olds' descriptive and
explanatory writing performance did. not change. However,
their performance on persuasive wr1t1ng tasks declined
between 1974 and 1979 from 21% wr1t1ng good papers to 15%
(vli, pp. 12, 14, 20, 26, 31).

17. On most writing exercises, Black students either 1mproved at
a faster rate than - all students or stayed at the same level
while all students decl1ned

18.° Error analysis of thousands of essays written in 1969-70,

" 1973-74 and .1978-79 reveals no real changes in the commission
of such common errors as sentencé fragments, run-on
'sentences, capitalization, punctuation, agreement or
spelling. That is, students at all three ages continued to
make about the same number of mistakes in their first draft
writing, on average, throughout the decade (V1, pp. 42-46;
V2, pp. 40-43; V3, pp. 40-43). - ’
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19. Analyses of the fluency and méturity-of,students’ writing did
not reveal any noteworthy changes over the decade (V1, pp.
.40-42; V2, pp. 37-39; V3, pp. 37-40). .

20. At all three?ages, a sizable proportion of young people --
10% to 25% -- display very serious problems with writing (V1,
p. 52; V2, p. 48; V3, p. 48). - ~

21. At all threei’ages,v about 20% to 25% of the. students are
. fearful about writing, have a sense of doom about it and

avoid it whenever they can (V1, pp. 142-143; V2, pp. 124-125;
V3’.ppo 44-45)0

22. One-third of the 17-year-olds are doing some writing across
all their courses -- at least one paper a week (V1, pp.
48-49)0 . )

23, Two—thirdé of the l7-year-olds are not;doing any éppreciable
'~ writing in their classes (V1, pp...48-49).

24, Eighty percent of the 17-year-61ds spend a third or less of

?Ktheir English class time studying writing (V1, p. 48) .

25. Sixf?x\pe:gent of the fg-year¥olds get neither written
suggestions —back from. the teacher on their papers nor
di;cussions with‘the\;ggcher about their work (V1, p. 49).

26. Only 7% of the 17-year-olds—appear to' be receiving.
comprehensive writing training, i.e., training in prewriting,
practice in improving papers and experience in getting good
feedback from their teachers (V1, p. 49). T

~

Literature

There have been two national literature assessments, the first in
1970-71 .and the second in 1979-80, when literature was combined
with reading. Much of the literature assessment involved asking

_students to respond in writing to various kinds of literature.

The findings below are all discussed in detail in Reading,

Thinking and Writing (RTW). - Findings 27-29 are also discussed in

Reading Comprehension of American Youth (RCA). Both are available

through the Education Commission of the States's Distribution .
Center. ' ' ' L/ -

Findings

'27. When reading on their own, three-quarters of the teenagers

say they read for less than one hour (RTW, P. 7; RCA, p. 5).

I
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Most teenagers (two—th1rds or more) do no homework or less
than one hour per night (RTW, p. 8; RCA, p. 6).

More than 60% of the teenagers say they watch television for
more than one hour per night: half the l3-year-olds watch
three hours or more, as do one-th1rd of the 17-year-olds
(RTW' po 8; RCA' 4)

More than a quarter of the teenagers say it is usually hard
for them to finish a book they have started (RTW, p. 9).

One-third of the teenagers say it is hard keeplng their minds
on reading (RTW, p. 9)

Forty to fifty percent of the teenagers say 1t is hard for
them to read materials with "new words" (RTW, p. 9).

One-third of the teenagers have problems f1n1sh1ng classroom
silent reading (RTW, p. 9) :

One-third of ‘the teenagers say they have trouble f1n1sh1ng
"long books"™ (RTW, p. 9)

When asked to respond to 11terary works and exp1a1n the1r

_response in writing by analyzing the work, very few teenagers

demonstrated strong analytic skills. 1In -fact, only 5% to 10%:
‘of them did so. Ancther 35% to 50% showed they had an
inkling of what to do;.25% to 40% tended to "retell" the work.
(summarize the plot or main idea); and 10% to 15% proved
unable to do it at all (RTW, pp. 15-24).

The percentage of 17—year—olds writing adequate analyses to

'~ substantiate their opinions about the.mood of a literary work

declined 10 percentage points between 1971 and 1980 (RTW, P.
23).

When asked to - discuss theme and main' idea of 1iterary
passages, students tended most frequently to retell the -story

_or poem (RTW, pp. 33-46).

Students' wr1tten responses to literary works are heavily

\~1nf1uenced by the work. If the characters and situations are

close to the students' experiences, they respond with a
persgnal analysis, for instance. = However, their personal
responses were usually undeveloped, unsupported and rather

_ notional (e.g., "he shouldn't have said that to his father,

etc.) . nd, over the seventies, the students became even
more notional and judgmental (RTW, PP. 25-~46) .

Thirteen-year-olds tended to move 'away ~from retelling

responses and hore toward superficial evaluations and
unsupported judgments (RTW, pp. 33-46). :

. ' S \\\\\\ ‘21-
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40. Over the decade, fewer l7-year-olds wrote responses based
upon. inferential leaps (right or wrong) and more wrote
"egocentric" responses (in which they talk mainly =about
themselves instead of. the work) and superficial evaluations
(RTW, pp. 33- 46) ‘

Mathematics

The first three mathematics assessments were in 1972-73, 1977-78

. and 1981-82. The mathematics assessments involved a broad range

of exercises assessing all aspects of the elementary and secondary
mathematics curriculum except higher algebra, trigonometry or
calculus. '

The results mentioned below come from the following reports: The
Third National Mathematics Assessment: Results, Trends and Issues
{TMA); Changes 1in Mathematical Achievement, 1973-/8 (CMA);
Mathematical Knowledge and Skill (MKS); Mathematical Application
(MA); Mathematical Understanding (MU); Reading, Science and
Mathematics Trends: A Closer Look (RSM); Mathematics Technical
Report: Summary Volume (MTR); - and Results From the Second

" Mathematics Assessment of the National Assessment of Educational

Progress, - published by the National Council of Teachers . of
Mathematlcs (NCTM) . All but the last report are available through

‘the Education Commission of the States's Distribution Center.

Findings

41, ’N1ne-year-olds' overall performance was stable between 1°73
and 1982, neither 1mprov1ng nor declining significantly (TMA,
p. xiii). . ; :

42, Thirteen-year-olds' per formance declined 2 percentage points
"between the first two assessments and then improved more than
4 points between the second and third (TMA, p. xiii).

43. Seventeen-year-olds' performance declined about 4 - percentage
points between the first and second assessments and then
stayed at about the same level between the second and third
(T™MA, p. xiii).

44, At all three ages, performance ‘on knowledge exercises stayed
about the same between 1973 and 1978, but performance om
problem-solving exercises declined dramatically: 5.9
percentage points-at age 9; 3.4 points at 13; and 4.0 points
at' age 17. . In skills," 13—year-olds declined 2.0 percentage
points rand l7-year-olds declined 5 0 points (CMA, pp. 12-16;
MA, pPP. 1-25).

45, Between the second and th1rd assessments, 9- and 17-year-o{ds
had no significant average gains or losses on those exercises
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specifically assessing mathematical knowledge, skills,
understanding or application. Thirteen-year-olds improved
significantly 'in all four areas; however, they improved most
on the knowledge, skills and understanding exercises and
least on the application exercises (TMA, p. XV).

In spite .of declines; most students‘ at all three ages
demonstrated a high level of mastery of computational skills,

'espec1ally those involving whole numbers. Howeverp

majorities at all three ages demonstrated weaknesses in such '
areas as dJeometry, measurement and probability (MA, pp.
13-20). ' :

While other groups of 9- and l3-year-old students were
showing declines in performance, Black young people were not.
Black 9-year-olds' overall performance. improved 3 points and
black l3-year-olds' overall " performance remained stable
between 1973 and 1978 (CMA, pp. 18-22). Fur thermore,
13-year-old Black and Hispanic students made- substantial
gains (about 7 percentage points) between 1978 and 1982. In
general, the - most 51gn1f1cant gains were on exercises

.assessing the 1lower cognitive levels of knowledge and skills

(TMA' po 3).

Between the first two assessments, students in the highest
achievement class declined 3 to 4.3 points, while the lowest
achievers did not decline at all (RSM, p. 5). Between 1978
and 1982, . both high and low achievers' performance changed at

. about the same rate at ages 9 and 17. At age 13, however, low

achievers gained almost 6 p01nts wh11e high achlevers gained
about 2 po1nts (TMA, PpP. xv111, xix).

Over 85% of the l7-year-olds in the assessment said they had
access to a calculator. Results indicate that half the

" students are reasonably proficient in division as they near

high school graduation. However, over 50% of the 9-year-olds
and 90% of the 1l7-year-olds could do long division correctly

- with a calculator (MTR, pp. 120- 135)

Students in schools with heavy minority enrollment tended to
perform below the national level, but these students
improved their performance 8 percentage points between 1978
and 1982 (TMA, p. 3). . ' .

Between 1978 and 1982, the number of 1l7-year-olds reporting
access to computers for learning mathematics increased from
24% to 49%. The ‘proportions of students reporting that they

‘knew how to program a computer also rose -- from 8% to 20% at

age 13 and from 12% to 22% at age 17.
Between 1978 and 1982, students''’ fam111ar1ty with the metric

system increased dramatically. At all ages, students
performed better on 1tems testing knowledge of metrlc units
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and worse on items testing knowledge af the English system
(TMA, p. 4).

53. Teenagers rated mathematics as the most important of their
school subjects (NCTM, p. 133).

54. Nine-year-olds rated mathematics as the best liked ©of five

academic subjects; l3-year-olds rated it as the second best

liked subject; and 1l7-year-olds rated it:as the least liked-

subject (NCTM, p. 134).

55. Thirteen-year-olds said mathematics was the ealiest of their
academic subjects, but l7-year-olds rated it as the hardest
(NCTM, p. 139, 140). !

56. Over half the students at all three ages thought they were
good at mathematics and said they enjoyed the subject (NCTM,
p. 139, 140). ‘

.57. A large majority of students at all ages felt that a

knowledge of mathematics was important in order to get a

"good" job (NCTM, p. 141). ‘ ' :
[}

58. Students perceive their role in the mathematics classroom to
be primarily passive. They feel they are supposed to sit and
listen and watch the teacher work problems, then spend their
remaining time working out problems alone. They have little
opportunity to interact with their classmates or undertake
exploratory projects (NCTM, p. 136)..

Science . R

Science was assessed in the 1969-70, 1972-73,- 1976-77 and 1981-82
school years. - Changes in science achievement are based upon the
responses of 17,000 to 29,000 respondents of each age to 70 to 92
exercises covering both the physical-and’ biological sciences. The
science findings are detailed in Three National Assessments of

- Science: Changes in Achievement, 1969-77 (TNA); Images of

Science (105); Reading, Science and Mathematics Trends: A Closer

Look (RSM); and Attitudes Toward Science (ATS). All are available

through the Education Commission of the States's Distribution
Center. ' T

59. Nine~year-olds declined on physical -sciences exercises from
1969-77. However, they improved their performance on biology

exercises bétween 1973 and '1977 (TNA, pp. 6-9). In addition,

9-year-olds showed a 1 percentage point gain in science
achievement between 1977 and 1982 (IOS).

60. Thirteen-year-olds followed the same pattern as 9-year-olds:
a decline in physical sciences and an improvement, between

24

-



leo
62.

63.

64.

65.

66.

67.

1972 and Y976, in biology (TNA, pp. 6-10). Their performance
did not ange between 1976 and 198l. :

Seveﬁteen—year—olds declined 2.8 points between the first two
assessments, 1.9 points between the next two and 2.0 points
between 1977 arid 1982 (I10S).

Declines in science were greatest among the highest

achievers, especially White high ach1evers at ages 9 and 13
(RSM, p. -5). .

Teenagers list science as only their fourth favor1te course,
behind- mathematics, English and social studies (ATS,: p. 5).
In addition, there was a large decrease (7 points) in:

positive ‘'attitudes toward science between 1977 and 1982
(I108).

Foity—four percent of the 13-year-olds and 37% of the
l7-year-olds say they always or often like their science
classes (ATS, p. 6).

Eighty-one percent of the l7-year-olds said their science
teacher "really likes science"; 48% said the teacher makes

science exciting (ATS, p. 8).

Abouat half the teenagers say they are interested in
scientific careers (ATS, p. 12). ’

About a quarter of the teenagers think a scientific education
for a career would cost too much (ATS, p. 15).
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Figure 11

POSSIBLE POLICY AND ACTIO§ IMPLICATIONS

Some suggested actions based on NAEP findings are given below for
governors, state legislators, state departments of education, state
and district textbook selection committees and state postsecondary

-

governing boards.* . «

GOVERNORS o

1. Call attention to both the good and bad news in ﬁinﬁings in
student achievement through state-of-the-state addresses

2. Establish commissions to determine the extent to which {these
national trends match state trends, to recommend coordinated
approaches to the higher~level skill problems and to redefine
the state's educational goals and .commitments,

3. Encourage private sector support for innovative educationai
pros ims through speeches, state blue ribbon commissions and
pro* 3ed legislation,

STATE LEGISLATORS

3

l. View education expenditures as critical investments in the human
capital that will attract business and industry to the state
and ensure a viable state economy.

2. Create incentives for a stronger postsecondary/secondary school
partnership. -

3. Provide incentives for good teachers to stay in the schools.

‘- 4. Work with state departments of education to establish appropriate™
testing systems to monitor student progress.

5. Work with state departments of education to determine ways to
promote appropriate role of technology in teaching.

6. Work with state departments to build school changes in sound
principles of effective schools.,

STATE DEPARTMENTS OF EDUCATION

1. Review tests and assessments fo establish the exteat to which
the state's trends mirror the national trends.

* The suggested actions draw heavily from Brown, R. '"National Assessment
Findings and Educational Policy Questions". Denver: Education Com=
mission of the States, 1982.
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. 2. Review content of state tests and assessments to determlne if
they are emphas121ng desired skills,

3. - When ﬁstabllshlng curr1cu1ar gu1de11nes, pay part1cu1ar attention
to: . : A ;
. » o ' ’
a. The acqu1s1tlon of inferential comprehension and a commit-'
' . ' ment to~redding. _ .o
AP b. The use of writing in any subject area as a way of promot-
ing analytical, interpretive and evaluative skills, )

c. Methods of stimulating'more student writing of many differ-
ent kinds and d1scourag1ng overattention to sentence-level

*”“*<;;h~‘ instruction. .
N . ” L .
> %d. Students' boredom with "dumHed_down" books, their fear of -
- . writing, anxiety about mathematics and resistance to senior
high school science programs.

*
.

e. The need to go beyond retelling in response to wr1tten
mater1a1.,

©

f. Word problems and‘problem—solv1ng skills.

g. The integration of the calculator and cemputer into the mathe~
% . matics curriculum.

h. Scientific 11teracy for a11 students.~

) i. Exercises, assignments, activities that challenge even the
. ~ best students. :

4. Provide technical assistance to schools and districts, with par-
ticular attention to inservice training in the development of
problem—solv1ng teaching strategies.

.

S. Assist textbook selection committedés by providing aohievement and
research information and guidelines for ‘evaluating the degree to
which books offer sufflclent interest and challenge- to all stu-
dents.. - :

6. Develop assessment and record—keeplng systems to monitor sfate~
wide progress on both low-level and h1gher—1eve1 competencies.

7. Institute reviews, through teacher licensing and certirfiration
boards, of the course work required of teachers. To the extent
current requirements do not involve sufficient training in teach-
1ng hlgher—level sk111s or adequate contert course coverage, re=
v1se the requ1rements.

- o o . N
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STATE OR DISTRICT TEXTBOOK SELECTION COMMITTEES

Solicit .reviews of current textbooks to determine the degree
to which their language, questious and associated workbooks
are underchallenging students.‘

Develop specifications for textbooks that:

a. Promote analysis, synthesis, interpretation and evaluation.

b. Contain content interesting to the full range of 'students
who will be using them. )

c. Encourage writing, experimentation and discussion.

d. Do not fragment subjects so much students cannot see the .
forest for the trees. '

Give as much attention to substantive research issues as to the
sociopolitical issues surrounding textbooks.

L

, S

STATE POSTSECONDARY GOVERNING BOARDS

Institute*reviewg of postsecOndary programs and courses to deter-

mine the extent t which they only continue to promote a "basics"
approach to learni 8ot

- v

Encourage couTses ffor teachers that equip them ‘to deal with- the
full range of student needs and abllltles, that emphaSLZe con~
tent knowledge and that convey the,frults of teacher effectlve—

ness research. I r - .

Work with postsecondaty institutions to ‘more effectlvely use ad-
missions requirements as a means of increasing studept enrgllment
in mathematics, science and’other college preparatory courses.

Join with state boards of education to promote greater coopera-.
tion between postsecondary institutions and public and private

'Fchools in reshaping education to' address new needs.

[
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These activities cannot, of course, be taken in isolation apart from
others, but I think each is worthy of careful consideration. In a geperal
sense these policy recommendations are intended to draw attention to the

A ‘ problem--the need for a better match of skills critical for economic growth
with what is currently being taught and being measured.

The recommencations call for state governors to publicize student
achievement levels, to establish commissions to study state achievement
trends and educational goals and to encourage private sector support for
educatlon. State legislators should #work closely with state departments of
education to establish appropriate testing systems, to-look carefully at
curriculum guidelines, 'to build on sound principles of education growing
out of research such as school effectiveness studies and to consider the

) appropriate role of technology. The. vcecommendations also emphasize the

o0 need for state departments of educatiua and textbook, selection committees
to take a careful look at curriculum content. Materials must offer inter='
est and challenge appropriate to all students and must lead beyond the
develOpment of rote, lower level skills. Postsecondary governing boards
should encourage postsecondary institutions to work closely with the rest
of the education community in making sure that teachers are being adequately
trained and equipped to meet the jféew demands being placed on the education
system.

In closing, let me summarize by saying again that we need to carefully
rethink what we mean by "basic'" skills. We must be sure that we are pre-
paring students with appropriate skills for the wide variety of posxtlons
they will face in our high tech economy. We need to ensure that we monitor

——m w- ——both-the-higher—and—lower -level-skills-that—are- essent1&l*~collect1vely,‘1n
our businesses and industries, And finally, we must look at education from’
a policy perspective and determine how we can best implement policies that
allow educators, policy makers and the community at large to work effective-
ly together to move us into a position to meet our economic challenges.




